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(57) Abstract: 


PROBLEM TO BE SOLVED: To 


provide a capacitor structure and 
the manufacture thereof which has 
a high-dielectric-constant film such 
as BSTO films formed on a metal 
film of Ru, etc., of conductive oxide 
film of SRO, etc., having 
irregularities. 

SOLUTION: The semiconductor 
device comprises a first capacitor 
electrode 4 at least a part of which 
is made of a metal film or 
conductive metal oxide film and the 
thickness of which continuously 
varies, a high -dielectric-constant 
film 5 formed on the first capacitor 
electrode 4, and a second capacitor 
electrode 6 formed at a position 
facing the first capacitor electrode 
4 through the high- dielectric- 
constant film 5. 
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u, WN, NbN, T i N, TaN, P cU F e , M 

Cr, Co, N i&tfmfbtlZo 
[0 0 18] ^z^x LT(±, AJg 

S#:M^I§^)lia ? fflv^it-5, 0 0Ux(f, (Ba, S 
r) T i 0:. , BaTiOj, S r T i 0.i , P b Z r 
O 3 > Bi-i T i 3 Oi 2, Taj Or. tfmfhi\Z> 0 

Zhizzixb n&mmcSkt a***T, r ;u 'J ±« 
v\> ftiJ, H/-y'fti:4:S.SR0il 

140ffiv^fl£»««rtttti-&wt7inq-jl6tft&o * 

lo^+^y? gimw^^M * kt </ ^ m <r> mz 

7> f ^i:ft^o -it{Z«fcl}. +tA'y?fl^N'77# 

[00 19] ^^U, SROSIl 10T*>BI!P»-8tf)ja& 
ffitcfM^it^^Ji^S-C**^*, 3 > ^ ^ b ^7 
7" 3 t <7>im* S v »«|B14 £ o TtT d C k k ft 
£0 S R OR 1 1 £ffM1-&ie <H 1 6 #.hs) 

(ir^n'^^H^+'cox/^ y ?&X'frt>iiZ>tzifr, ^ > 

9* h-fyysnmmtfmtziizmwm-f&zktf 

^Tfltft^o S^USROBtl 2 fcCVDfefcffl^-CflS 
^■T-SXS (HI 7 #fiS) ufcwCli-tOSROBIl 1 

tmtvmm t u -cutg-r s '3 y 9 >? v y 3 

it{cj;t), ^r-r/^v^x h iz-vlSt^^n h7*7 
y^3 >*i^vMf^$rioT^-r^Ci:^-C-§^o $ 
h\Z^ Xsiy ?mz£*)&!&2ivfzSROmi 1<D±M 
USROBIl 2i.CVT>fc\ZZ*)fflttl>.izib, SRO 
m 1 2 <7)ffM Cifcotli, SROil.2 7»««ft li^ B B a 
<fc-T4o *:<r>tzib, Z(DC VDT.&il&a&.it-t&zkW 
m g t ft 0 x #-*(*^«w«iRi4t HKIli^oWjifb* 

la^ct^fgtftSo 

(Ell 9-12 2 7) «r#ftUTKWi-4o 
li. $^-JCOB (Capacitor Over Bit line) SD 


. . (7) 

11 

[0 0 2 01 019 IZmLtzWt, *^(?)«4<Otft 
WMlZ&Z COBIDRAMW^^'J -t^W^L<0±M 
\s4 7*j YX'hZx, DRAM-fc;w£1ft)&-f &M0S h 9 

jlT7- KH2 1 t ioTV>4 0 C<7)M0S h7 VvX 
?MQI4, tf^te^fflOtOT-^^o DRAM-tr 

->'SSI2 514, nv^^h^/S^LTMOSh? 
>vX?MQc9V-X/'KL"f> ?f *£cD— ?5 fc Wtc 1 0 
SM*3fLTv»4o V- K»2 1 fcS3ILTEK$a4tr 
•yh$|2 3l4, Ify Y&zi>9 9 h 2 2 i^LTMOS 

BjUSH*$ft-Cv»*o 02 0C3?L£fcO<i, HI 9<D 
COBIDRAMOA-A' ttflKOBfffitv HSIHK« 

7>yX?MQA 5 ffM?<it^l>. MOS h7>v*x? 
MQWV-^ KUY>J£tW2 6 4>.-#fc«*tfl<jK« 
flE$fe£:3 > 9 9 VfirZiiK flRif v U n >»ffcgt 20 

* h 7*7 y* 3 14, Mz.i£9>9'7,T>WktT9>m.1tm 

(owmwkfrhtt&o zhiz, mvmmti o±®k<4, 

lfRu^2 4 7i^fiE$*tTV^ 0 CORuB§l2 4<7)S?ffi 
Ut±SROIK4 7)*fM£;h.-CV'£ 0 ~<r>R uBI2 4 
SROBI4 t-C-^r^/^v^X h l/-y*S!2 5 
*o -?"LT, ^v<y^XFU-ytS2 5*Ioio 
U Lt+t/<y 0J*l*B S T Oil 5 

Siitv^o £f>H, BS.TOBt5*«d iotcLTS 30 
R0Ht6-jW$£3it-CV* o -<75SROBl6 7i ? ^r^^'v 

**yN'->? 7«4*-vy<v*x h U- v*^ffi2 5 tB ST 
015 i:SROfl!6 ti^S)S$il4 0 
[0 0 2 1] £43, MOS h7 VvX ?MQOV-X/ 

iiTV»arw»*lt, fcf-y Y^>9 9 h 2 2 fc«fcWK« 

*siiT^4 (@2 1 #?.?.). o mmM^mniVit. mo 
s h7>yx^3 1 im&zixx^bo $h\z, mw& 
mm i ±iz 9 > 9-7,7- > tm.it* 9 >mmm^h a* 40 

ESI 2 7t5^bK$^Tv>4o ;oB»2 7 (4Wx.lfMO 
S h7>y'X?3 1 WV-VKU-f >ffii*3 2 
WH«flt$*tTv»«5 0 Eft 2 7 0±®KI4v'J 3>flfl: 

2 1 l±, mi 9WCOBIDR AMOB-B' feBcOif 

*t at i ±u *• > t > t 9 > omen^ h^z 

If 7 H2 3«?fttl-^ 0 CCOkf y hi&2 3(4, 
fcf-y b^>9 9 b2 2£frLXffi$mmmMOS b 7 50 
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> v'X 9<7)V-7s/ K l"f >Wfom 2 <Q<T)n^> 9 9 
^i-o Z\<r>\£v M£2 3<7)±tSlC{i->U 3>gftg||^<7) 

fcf -y b^>9 9 Y2 2 £14, lejBtKffMSix* <>o 

[0 0 2 2] -XlC *4O*ifetf5JBffiUjS^4C0Bi![ 
DRAMO»S^ffiJlov»Tiaffi (13 2 0-1327) «r 

m^Lxmm-tZo *-r, 02 2i:/TU:i-)C, 

ft»«3 0 KSfT-53M«c2 9 tittSo CLCD^T-T* 
ltflW2 9 14, ^HJ£Off^-C»4S T I *i6*fUffl LT 
v^tS^ LOCOSfSit*ffl</^T4)tf^^«/>o 
#^*1R3 0±IZMOS h7>v*X^MQ (^^E'J-fe 

n^ffitfo atmo s h 9 > ->'x ? 3 1 osj^u^it) 

Rll*3»:, El7Fl4&v^ ^y'X-r^K/^^ 

vaftmwsw«is*» t> ^ * if y h > 9 9 h v 

•y h*l«:J&S1-*o fc*y hUttfy h^3> 

^£SilK3Ii«o«mffiWH l rt(c0O£(4*^ y/xf 

>mtT9 >m.im<vmmm*b%i>&®L2 1 zwm-r 

ho Z\(DWM2 7 it, MOS bv>i77,9 3 1 60V-X 
dcr-, E^2 l\tWfo-3>9 9 htffctv^ 0 

lt, c<o@e«a2 7 o±auti*> =i ym.imm<nwi 
[oo2 3] ^v^t% m^£9 >9'77->my*9 >m 

itWkOf&mM&fr bl$.2>* J r'<->9^<7)=i>9 9 

? 3 il&f&-t &o H2 3izmLfz£.*)lZ, CVD 

i£*m^x£mm. 0flx(fRuM2 4*m<mi&-f2> 0 

gfjtc, a*aTSROM3 3 SrffM-f^o ->tU, III 2 4 
CSLfcJ:^:, ilfw 'Jv?77< -X@S.t>'-^ y f- 

> rXSlZ4 0 , ^tA-y y- SrJBjai-SffR^^OR u 
812 4RtfSROI3 3 *fife*1-4 0 -^-^ S2 5 t-^ 
Lfciii:, X;N-7?ft^^tJft/<y?7 h U-v 
SIt^5SROl4^Si:fSt*o :otl, 
3E^miia7£-r-&Cfc(lJ;t), SR0BS4O0*>Ru 
812 4 OffliJ®tcffM$n^S|573-W^MUIH]ifbff^K«rffM 
i-iifcjJ^UEtftio Zn&fttLXtt. t?!lxt4*xy< 
•vn-r-y h£8feS£ffcSR0Srfflv>T, 3fe«}flgE7i«5 
0 0-6 0 0 "CflS, fiSt^SS* 1 5 - 2 5 n m/m i 
niStti^^fif-Wo L<(4, mm& 
*5 5 0t:SS> JSBSa««r2 0 nmSJtti-4Ct*« 

ff^O-9- -f X £tfiR Ifilg 6 0 n mflS iti^tAt 
|4 0 X^y^B#<7)3t*gfa)t^ttl«iiJg, X/n" 

•y 9if7^m%, E.lJtet'tD&ftZ^z.&Z tlzX *)W 
{hBW.<D-*-{ X*Wm-tZ>Z\ti)*vSffi.X'i}h 0 Z<DXo 
CU, S R OBS4 WffflgT^tl^coB^TSSI^Uii 
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4 «t 9 (confix HMts^t tfx- # £ o 

[0 0 2 4] ££>(C, m^14^y^>^f£. CTAJfR I 
ES&fflV'TS ROR4 rR uR2 4 OSEffi«P«5*»C» 
. -To ZiX\Z£ *)*\>^s9 7. Y l/->'ffi^t4 0 

* * / < v * §im#R t ta h &WW.im, fflz.l£B S TO 
R5£Jp£2 0 nmlSCffMtio CVDi£ 
ifflK^IIltt^vi'/l/- h«ffit<ir4 S ROR 
6*JgJK"*-Ao H2 7tC^L^:J;T(C, fflSSIB 

gRUffMSMtfcB S TOI5WS ROR6 fcRfeil" 10 

>S> ? YZZ&fm-fZZ.tizXt), 01 9 7i>t>EI2 1 
Lfc.t 7 4" CO BSD RAMiW?^ £ 1 1 ta 
ho ZZX\ +t/^^xhU->'lfi:USROI 
4 MRuI2 4 tm^tzAK Zivb&&m&*i£?m. 

t.LX S ROR 6 *ffiv»fcjft«, C*Lfc&«K*#ttte& 20 
MtttK. Xtt-t<te,offfre*wfl||*)ftv»o £^f> 

Pt, Re, Os, Rh, I r, Sr, £>*VM±£;fxC> 

b, Al, Ti, T.a, Mo, Cu, WN, NbN, T 
i N, TaN, Pd, Fe, Mn, C.r, Co, Ni^ 

(0 0 2 5) **;<v*SI*flsRi LT(±, ffiK 

WftflS^BUilWfWJljJ'fflt^nSo 08*. (Ba, S 
r ) T i 0.i , BaTiOs, SrTiOj, P b Z r 30 
Os , B i a T i 3 Oi 2 , T a 2 Or, ri^lf <b;h.&o 

m^mmA^imm (028-31) zm&Lxmi 
n 0 i2 8 \z*m^<n>%,4<om&mim<»mm 1 k 

7»^4**fl«llOBfSBIS:^i-o £0132 8■el±*•\' 
>'<v*6B^^•0>A^•ife§t^iL•C^*4o CO* 

l"¥®MJ hffciat<0f*4 o ft"*, € 40 
MtttSR lrtC3>>?h^/3 rt'ffM £ *iT ^ 4 o 
h V-VW&hUh S ROR4rt f Jira*&*i 

Bii±u3>j'^ f^7^3 tw.%.mzmmzi-LXBi& 
zivx^ho sRom4±i,zi±**s*is?m'9.i$-mt%: 

4BST08I5tJW^^Tv^ o £tblCBSTOR5 
S:I-9J:Ti:Lt + t^v?7'l'- hmffii:«:*SRO 

ffM$^Tv>-5 0 H2 9 U^&EOJM WlStfeOj&jgtf) 
W5U2 U3i^**»«:Slll<7)BfiBiaSr*i-o Z<D®2 
9Xli.* J r'*i/9tf>fr<r>fr£tfc&tiiLX<,>ho Z<n*v 50 
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'<is?Mikii-&Mlz [nmmi tW frith i><r>x$> 

ho 

[0 0 2 6] IWI^Ilrtl^v^^h^/ 

3 mtfcziix^ho mmmm i±izum 2 <7>®«*g 
&k 2 imfa zivx^ho 1 mmm 2 u amnm s w . 

fZf&2HX^h 0 BBPflB5'8OStffiUllSR0BKl 1 JUT 
SROI1 2 0fWBR*£*a*r/*->.** h I'-vl 
i«?titv^ 0 S ROR2 <0«lSRCWiWiie**ll 

2 <D±m IZ (i * * 1 < v ? f£«1**R i:&.5>BSTOR5 7!) f 
M^ilt^So BST0'l5Ojffli:tt*ir-'<i'^7' 
U- SR0Bg6 7> J ff^$n-Cv^ o £co«t 

dt*«BTiEi:.«:io 13 0 »^%BJ<7)^4 OfBffiW^SR 

3 0-CJ±*lr/<->>eiS*<0*<:.ifttajL-Cv»&o. 
■r/<->^»itJi-ttWU f^Hiaj tW*itihi>(DX'i> 
ho ii*, ^ffl^fBIll*llCrr>5'^ .h7'5^3 75-fl : M 
?ilTV>So R ufl^2 4* t SMffeftaHl5.0 f =i>*'^ h 
y^^3JlU^fiS:$^TV^ 0 Rul2 4c0^ffi(CSR 
OK 4 i«JgjS$ iXT v»4 0 R u m 2 4 'RtT-S R OR 4 # 
*t^v?X h U-iSWMt%h 0 S R0BI4<75-S®(; 
(±+ -w? v ? StSfrBIi: ^4BSTOSI5 $ 

BSTOBi5<73^IBtCi±^rir/'fv^7 ,, l^- httffi 
tfthS R0R6 *«JB)«$*LTv»4o- -Oi^i: LT# 

t , * -fr / < v 9 ?&ft«>|ROftKX&4<8J& t & 4 f!l 

[0 0 2 7] 13 1 U*»W<0»4 0|ttt<©^J80SE^ 
00 3 (C75^^^2gf$:^ttC0|gf"Bfl ; Sr*i-o -(7)13 If 

ho t-t\ mmmmiftiz*>?>r v^v3*mi& 

ZixX^ho RuiI2 4tfmmS6&\&lRV t ='>9i? h 
y-5 ^*3 ±U ^ 7 -7 ^ICM^fttV'So 
dORuK2 4J±, JilBWeiHWiaVn^i'^ hT-^^- 
3±(C7TM?^^:^a , j3 4 t, £<75^g|5 3 4«0il«Jii; 

SiS^tci^<ffM$n^Sii:a5 3 5tfrb%h 0 z<d 

R uflI2 4<7)^®tC^ J T/^v^X Y U-ytft44S 
ROI1 latTS.ROR-l 2<7)f»SllS7i*ffM$^-C^ 
4o SROBI1 2WfEiB(c<±4r^>'<y^»l*ftlRfc&4 
BST0ei5 7i*ffM^^TV^ o B ST0R5OftffiU 

14 * / < -> ? y u - h t^-ssR or 6 A*fFM $ a 

h 0 z<d r^7-7>gu ta^t, ^^^<v^ffif»«r$ 
h \zwk-t hzt wtm tttho 

[0 o 2 S] 
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iigg^iiXfllSrffilo 
[119] $3§^OlS 4 o.||ifeo^S!K7j»ji'4^Sffc 

in 2 o ] ^sbo* 4 nim*>imizfrfrh!&mt 
[i2i] *3&t8<o» 4 <nnm<oMmzfrfr&*mi* 

««o«tgie»fiBBio 


[1 4 ] *S£IK0>* 1 <0|588<DJ&®lca»a»*^flsSS 

[1 5 ] *%W<»m 1 <o|gjfc(DBI8U^*^#* 
gCD§SH£X*i»rffilo 

[in 6 ] *m$v>m 2 (0Httoj$&KJto&»*¥*#« 

[17] *§§^C7)^2<7?Hit<7?ff^^^-5. i f2»^ 


HgOgJJIXgiifrffilo 
[12 4] *%s^w« 4 *HW*: 

[1 2 5 ] *5£W<vm 4 wH«li^JSHc^3i»*iN|[ft: 

^fio^itxgif®ac 
^aoisiitxssffaiio 
^awMitiss/fffinio 


[08] *%WOT»2.0S[ifi^S8U*»3&»*iNH*i6 20 [H2 8] 4 ©§8fi<Z>J$Bj03S&« 1 1-^ 


«(7?MifiXSttff®HIo 

[010] #»93<o* 2 wtaa^ssK^a^MW* 

^EgWSSIiiXSISrffilo 

[12 1 1 1 aM&WOj* 2 omSo^an;jJ»3i»4-Ni3H* 
gEg^KiilSISrffilo 

[12 1 2 1 *$kwv>m 2 (Dnmnmmommi.zfrfr 


[@ 2 9 ] *jS99«* 4 OfEtSO^JRW JC^WI 2 IC^tf' 

*¥*fl=»ii<o«ifixiiBfiiiia 8 
[i3oi *%w<Dm 4 <DmM<r>fcm<r>mm 3 

i £>Si £ XftBf ® l2o 

[131] *5&w<7)m 4 <n%m.mm^^mm 4 ic^^. 
1 —Jimi&ifK. 2 ••••vn«e*fti& 3 * h 


[113] *mW<om3<n%WD%MiZfrfr2>¥-m>fo 30 79 $\ 4--SROR, 5-BSTOl, 6 SR 


fSS^SffSlo 

[114] *%W<7>% 3 »|||fc«)1BI!lK*»*»***» 
^ft<0»iiiXfISffBl 0 

[115] * 7 &W<vm 3 OHIfcOJgffiK^^^Sft: 
^SOSiitXSISfffilo 

[116] *%w<vm 3 conis<7)s^u*^^ #s ft 

£ttO$^XfI®r®l<, 
[117] ^§1^(75^3 COHiftCO^.lC^^^^igft 

»«o»jtie»fii[ao 


[118] *»WO»3»lt*fcOJBaiU^*JNIIflc 40 3'5--£K9o 

[12 8] 


081, 7-*^v*, 8 - ^>9 5 9 
— 3>*? bsfc-JW 10- — Rufll, 11—SRO 
AH,- 1 2-.— SR0BS, MQ-MOSh7>y'x?, 2 
1— -7-KHU 2 2 ■ — If? Mt=»>** r K 2 3 — 
kf 7 MR, 2 4 —R uR. 2 5 — •**/<5'>* h U- 
->*S®> 2 6 •V-X/ Klz-f^Wkl, 2 7 •— B£ 
A, 2 8'-tl$6Jm 2 9 ■■••JB^fl'WMW, 3 0 • 

3 1-MOSh7>yX?, 3 2 ••••V 
-X/KW VlW*, 3 3 —S ROM, 3 4-m 
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